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Research investigating the effects of attitude-focused 
interventions on doctors' and medical students' attitudes 
toward older adults has produced mixed results. The 
objective of this systematic review was to determine 
whether factors pertaining to study design and quality 
might provide some explanation of this inconclusive 
picture. Articles were judged of interest if they reported 
doctors' or medicals students' attitude scores before and 
after a geriatric-focused intervention. Articles that did not 
report the measure used, mean scores, or inferential statis- 
tics were excluded. Twenty-seven databases, including 
Medline, Psychlnfo, and Embase, were searched through 
April 2011 using a systematic search strategy. After assess- 
ment and extraction, 27 studies met the eligibility criteria 
for this review. These studies demonstrated inconsistent 
results; 14 appeared successful in effecting positive attitude 
change toward older adults after an intervention, and 13 
appeared unsuccessful. Attitude change results differed in 
line with the content of the intervention. Of the 27 studies, 
11 interventions contained solely knowledge-building con- 
tent. Three of these studies demonstrated positive changes 
in doctors' or medical students' attitudes toward older 
adults after the intervention. The remaining 16 interven- 
tions incorporated an empathy-building component, such 
as an aging simulation exercise or contact with a healthy 
older adult. Of these, 11 successfully demonstrated 
positive attitude change after the intervention. The inclu- 
sion of an empathy-building task in an intervention 
appears to be associated with positive attitude change in 
medical students' and doctors' attitudes toward older 
adults. J Am Geriatr Soc 61:1188-1196, 2013. 
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The world's population is living longer. 1 Along with 
the many benefits of an older population, there exist 
some challenges in meeting the changing healthcare 
demands. In the United States, people aged 65 and older 
constitute 13% of the population and account for 37% of 
all hospital healthcare expenses. 2 Doctors will see a large 
proportion of patients aged 65 and older throughout their 
working careers. Despite the increasing numbers of older 
adults in hospital settings, medical students have com- 
monly reported little interest in caring for this patient 
group. 3 A variety of interventions designed to prepare and 
encourage medical students to care for older adults have 
been developed. The interventions employed range from 
an educational course in geriatric care to mentoring with 
healthy older members of the community (henceforth, 
referred to as a "geriatrics intervention"). The outcomes of 
such interventions have typically been based on measures 
of attitudes toward, or knowledge about, older adults. 

Interventions designed to improve knowledge about 
older adults are more successful than interventions designed 
to increase positive attitudes toward older adults. 4 A system- 
atic review of the effects of such interventions 4 concluded 
that knowledge about older adults increased after a geriat- 
rics intervention in nine of 12 studies that investigated 
knowledge change. Of the 19 studies investigating attitude 
change after a geriatrics intervention, 10 demonstrated posi- 
tive attitude change, and nine demonstrated mixed results or 
no significant change. In short, although knowledge scores 
increased after a knowledge-directed geriatrics intervention, 
attitude scores did not change by significantly more than 
chance after an attitude-directed geriatrics intervention. 

Although inconsistent results for attitude change after 
a geriatrics intervention were found, the disparate study 
designs employed, the type and duration of intervention, 
and the choice of questionnaire used to measure attitudes 
might explain this inconsistency. 4 Following on from this, 
the present review makes use of these disparate study 
designs, as well as an examination of methodological 
quality, to identify study characteristics associated with 
positive attitude change. It aims to identify the conditions 
under which interventions are most effective in changing 
attitudes toward older adults. 
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OBJECTIVES 

A systematic review of the literature was conducted to 
determine the reported success or failure of training 
interventions to improve medical students' and doctors' 
attitudes toward older adults and whether study design 
and study quality were associated with change in attitude 
scores. 

METHOD 
Inclusion Criteria 

• Medical students or medical doctors in secondary or 
tertiary care settings. 

• Incorporates a geriatrics-focused intervention. 

• Measure attitudes (e.g., cognition, intention to behave, 
stereotypes) toward adults aged 65 and older. 

• Attitude scores collected before and after intervention. 

• Published from database inception to April 30, 2011. 

• Available in English. 

• Published in a peer-reviewed journal. 

Exclusion Criteria 

• Studies that include only primary care physicians. 

• Studies that take place in community practice settings. 

• Studies that do not relate to human subjects aged 18 
and older. 

• Studies that do not report the measure used or, in the 
case of locally developed measures, provide items 
employed. 

• Studies that do not provide mean attitude pre- and post- 
intervention scores. 

• Studies that do not report P-values. 

• Results duplicated in another study included in the 
review. 

Search Strategy 

The search terms were: (physician [indexed term] or doctor 
or physician or consultant or registrar or clinician or hospi- 
talist or internist or surgeon or geriatrician or psychogeria- 
trician or psychiatrist or cardiologist or gastroenterologist 
or neurologist or oncologist or respirologist or rheumatolo- 
gist or dermatologist or urologist or endocrinologist or hep- 
atologist or nephrologist or ophthalmologist or physiatrist 
or anesthesiologist or anaesthetist or pulmonologist or 
otolaryngologist or medical student or medical resident or 
medical fellow or medical professional or medical specialist 
or medical practitioner or medical officer or medical intern 
or medicine student or medicine resident or medicine fellow 
or medicine professional or medicine specialist or medicine 
practitioner or medicine officer or medicine intern or house 
officer or associate specialist) AND (aged [indexed term] or 
old* person or old* patient or old* adult or elder* or frail 
or ageing or aging or aged care or aged patient or aged per- 
son or geriatric care or geriatric patient or geriatric person 
or old age or seniors or senior citizen or senior adult or 
senior person or senior patient) AND (attitude [indexed 



term] or attitud* or belief or ageis* or agis* or discriminat* 
or prejudic* or preconception or misconception or stereo- 
typ* or attribution or opinion or stigma or label Ping or age 
bias) [in title or abstract]. 

The following databases were searched using the 
following search strategy: ABI/Inform, Allied and Comple- 
mentary Medicine Database (AMED), Applied Social Sci- 
ences Index and Abstracts, British Nursing Index, Business 
Source Premier, CAB Abstracts International, Cochrane 
Database of Systematic Reviews, CSA Sociological 
Abstracts, Cumulative Index to Nursing & Allied Health 
(CINAHL), Database of Abstracts of Reviews of Effects, 
Embase, Educational Resources Information Center 
(ERIC), Global Health Archive, Health Information Man- 
agement Consortium, Health Technology Assessment, 
International Bibliography of the Social Sciences (IBSS), ISI 
Web of Science, Journal Storage (JSTOR), Medline, NHS 
Economic Evaluations Database, Politics and International 
Studies (PAIS International), PubMed, Pysclnfo, SciVerse 
Scopus, Social Science Abstracts, SPORTDiscus, and Zetoc. 
The search produced 12,305 hits across all databases with 
duplicates removed. 

Initial Assessment of Relevance 

The titles and abstracts of the 12,305 search results were 
scanned to remove obviously irrelevant articles, leaving 
2,519 articles. These abstracts were screened according to 
the eligibility criteria, removing a further 2,272 articles. 
The main reasons for exclusion were that studies did not 
measure attitudes, did not address older adults, or did not 
include medical students or doctors as the participant 
group. Figure 1 is a flowchart showing study exclusion. 
One reviewer (RS) made all decisions, but any uncertain- 
ties were discussed with another member of the research 
team (AG). Copies of the 247 articles were obtained and 
examined, and their reference lists were checked for poten- 
tially relevant articles that the search strategy had not 
identified, resulting in a further 19 potentially relevant 
articles. The full texts of the 266 articles were scanned to 
confirm that each met all of the eligibility criteria. Review 
of the full text removed a further 239 articles, with the 
main reasons for exclusion being an absence of a geriatrics 
intervention or no provision of attitude score data. A total 
of 27 articles met the inclusion criteria for the present 
review. 

Data Assessment and Extraction 

The strengths and weaknesses of studies were assessed 
using an evaluation tool. s Studies that had compromised 
methodology were identified during this quality assessment 
phase, but were nonetheless included in analyses to iden- 
tify any methodological factors associated with positive 
attitude change. Justifications for the decision to code a 
study as methodologically weak are discussed in the 
Results section. All data assessed with the evaluation tool s 
were extracted and comprised the following: bibliographic 
details of the study (author names and date published), 
setting (location of study), participant characteristics (age 
range, medical school year group or doctor grade), study 
design (study type, number of groups), intervention details 



1190 SAMRAETAL. 



JULY 2013-VOL. 61, NO. 7 JAGS 



Potentially relevant articles identified 
by search strategy and title screened 
for relevance (n= 12,305) 



Clearly irrelevant articles excluded 
(n=9,786> 

Studies did not relate to older patient 



Title and abstracts screened lor 
evaluation regarding inclusion cri 



Articles excluded (n=l,544) 

Studies did not i'Jdivss/irii^isuiv 
a> rice pi tvlaled to attitudes 
Studios Jul n.i( iv lor tii i'IJc: p:iliont 

Studios 'Jul not re for to doctors or 
medical students 



Title and abstracts screened fc 
evaluation regarding exclusioi 
criteria (n=975) 



247 articles obtained and full text 
scanned/read for assessment in line 
ivitb exclusion criteria using formal 
data assessment form + 19 additional 
articles identified through 
snowballing (n=26(>> 



Studies included (n=27) 



Articles excluded |n=728) 
Example reasons for exclusion: 
Investigated altitudes about medical 
treatment decisions (lor example, best 
type of treatment for depression in the 
older patient) 

Investigated general ethical problems 
related to the older palients (for 
example, reporting elder abuse; end-of- 
life care; capacity to drive in the older 
patient) 

Investigated medical decision equality in 
older padent b 



Articles excluded (n=239) 

Reasons for exclusion: 
Did not include an intervention (n=30) 
Did not measure attitudes towards older 
patients £n=65) 

Data not presented or no data (n=45) 
Did not concern medical students or 
secondary care and tertiary-care doctors 
<n=28) 

Could not be located/obtained (n=4) 
Data used in more than one article 
(n=22) 

Inappropriate sooring/results fur 
quantitative data (n=17) 
Inadequate details [vlmrIiiilj llio 
questionnaire method used (n=17) 
Doctors or medical students' data not 
isolated from other healthcare 
professionals in results (n=ll) 



Figure 1. Flowchart of study inclusion and exclusion. 



(content of intervention, duration and frequency of expo- 
sure), comparison interventions (use of comparison group, 
use of alternative exposure), time period of measurement, 
sample selection (size of source group, selection method, 
random allocation, group size justification, comparability 
of groups), study method (attrition, control of confound- 
ers), study instruments (instrument used, outcome mea- 
surement criteria, validity and reliability reports, attitude 
scores), data analysis methods (suitability of statistical 
techniques), and process problems (reported problems in 
data collection). 

Data Analysis 

Studies were categorized according to whether they dem- 
onstrated positive change in attitude (successful) or no 
positive change (unsuccessful) (see Table 1). For the 
purpose of this analysis, in studies without a comparison 
group, positive change was deemed to have occurred when 
postintervention scores were significantly higher than pre- 
intervention scores. In studies with a comparison group, 
significantly different postintervention attitude scores 
between the intervention and comparison group was 
evidence of positive change. Studies demonstrating negative 
or no change in attitude scores were categorized as "no 
positive change" (not successful). All study variables were 
categorical, specifically intervention type (course/rotation/ 
course and rotation/mentoring), duration of intervention 
(short/medium/long), focus of questionnaire (older adults 
in general/older patients), fully reported response rates 
(yes/no), use of validated questionnaire (yes/no), study 
quality (adequate/poor), intervention content (empathy 
building/knowledge building), and attitude change results 
(positive change/no positive change). Results were analyzed 
using chi-square tests (two-sided) unless expected cell 
counts were lower than 5; in the latter cases, Fisher exact 
tests (two-sided) were used. P < .05 was considered 
statistically significant. 

RESULTS 

Twenty-seven studies met the eligibility criteria for the 
present review. 6 ~ 2 The main points from each study are 
presented in Table 2. Studies were explored in terms of 
their quality, design, and findings. 



Design and Quality of Studies 

A number of methodological weaknesses were revealed 
that threatened the internal validity of reported findings. 
For example, 15 of the 27 studies did not employ a com- 
parison group. Without data from a comparison group, it 
cannot be safely concluded that changes in attitude scores 
were not the result of effects such as maturation (naturally 
occurring psychological processes during the interval 
between test administrations), testing (the influence of 
taking the test multiple times), or history (events occurring 
outside of the intervention during the interval between test 
administrations) . 

Seven of the 27 studies demonstrated other methodo- 
logical weaknesses that might have compromised 
results. 6 ' 7 ' 10 ' 16 ' 23 ' 25 ' 27 Examples of these problems included 
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Table 1. Intervention Studies' 
According to Study Characteristics 



Attitude Changes 





Positive 


No Positive 




Change, 


Change, 




n = 14 


n = 13 


Characteristic 


n 


n 




Type of intervention 


Rotation 


2 


4 


Course 


5 


5 


Course and rotation 


4 


2 


Mentoring 


3 


2 


Duration of intervention 


Short (<2 weeks) 


5 


5 


Medium (2 weeks to 6 months) 


4 


2 


Long (>6 months) 


5 


6 


Participants 


1st- and 2nd-year medical students 


6 


6 


3rd-, 4th-, and 5th-year medical students 


6 


4 


All years 


0 


1 


Doctors only 


1 


2 


Data missing 


1 


0 


Groups 


No comparison group 


8 


7 


Comparison group 


6 


6 


i) Randomized to groups 


1 


3 


ii) Not randomized to groups 


5 


3 


Focus of questionnaire 


Older adults in general 


9 


6 


Older patients 


5 


7 


Methodological quality 


Poor 


4 


3 


Acceptable 


10 


10 


Response rate 


Fully reported 


8 


5 


Not fully reported 


6 


8 


Validity statistics of questionnaire 


Known 


10 


7 


Unknown 


4 


6 


Intervention content 


Knowledge-building 


3 a 


8 a 


i) Methodologically poor studies 


2 


7 


removed 






ii) Studies using unvalidated 


0 


5 


questionnaires removed 






Hi) both I) and ii) above removed 


0 


4 


Empathy-building 


11 a 


5 a 


I) Methodologically poor studies 


8 


3 


removed 






ii) Studies using unvalidated 


10 


2 


questionnaires removed 






Hi) both i) and ii) above removed 


7 


1 



a p = .03. 

the use of paired statistical tests on data that were not exclu- 
sively paired, conducting more than 20 i-tests on the same 
data set without correcting the family-wise error rate, ' 5 
comparing a 2-year intervention group with changes in a 
comparison group over 1 year, 7 high attrition levels, 10 ' 16 
and significantly altering the response format of a previously 
established measure without piloting beforehand. 27 

There were significant problems with the validity of 
attitude measures. The Maxwell-Sullivan Attitude Survey 
was never formally validated. JJ Palmore's Bias scores 
derive from the author's Facts on Aging Question- 
naires, 34 ' 35 which are measures of knowledge about older 



adults, not measure of attitudes. In addition, the Aging 
Semantic Differential^ 6 was designed for and validated in 
a general population rather than using healthcare profes- 
sionals. Only the University of California at Los Angeles * 
(UCLA) Geriatrics Attitude Scale, j7 which was employed 
in six studies, 11 ~ 13 ' 16 ' 18 ' 32 has been validated on a sample 
of healthcare professionals. Five studies used a locally 
developed questionnaire to measure attitudes and did not 
report any details on the validity of the measure. 8 ' 9 ' 20 ' 24 ' 29 
Overall, 10 of the 27 studies used a measure that had 
never reported details of its validity statistics in any 
population. 6 ' 8 - 10 ' 19 ' 20 ' 24 ' 26 ' 28 ' 29 

Many studies failed to discriminate between attitudes 
toward older adults in general and older patients. As a 
result, studies frequently contained a mismatch between 
the focus of the intervention, which addressed older 
patients, and the terminology and focus of the question- 
naire, which addressed older adults in general. Of the 
established measures, only the UCLA Geriatric Attitudes 
Scale 37 and the Maxwell-Sullivan Attitudes Survey 38 
measure attitudes toward older patients. 



Findings Related to Attitude Change 

An overview of all 27 studies that attempted to change 
attitudes toward older adults demonstrated inconsistent 
results; 14 were effective and 13 were not. Fisher exact 
tests revealed that positive change in attitudes was not 
associated with intervention type (P = .71, Fisher exact 
test), duration of intervention (P = .79, Fisher exact test), 
focus of the questionnaire (P = .45, chi-square), whether 
response rates were fully reported (P = .45, chi-square), 
whether a validated questionnaire measure was used 
(P = .44, Fisher exact test), or methodological quality of 
the study (P = .55, Fisher exact test). Positive attitude 
change was associated only with the intervention content 
(P = .03, chi-square) whether the intervention included an 
empathy-building component, in addition to any knowl- 
edge-building, or on its own. Studies containing knowl- 
edge- and empathy-building components did not show 
significantly different patterns from studies consisting 
solely of empathy building (P = .50, Fisher exact test). 
Therefore, studies were categorized into two groups: those 
that were focused on knowledge-building only and those 
that endeavored to foster empathy. 

Knowledge-building interventions often consisted of 
lectures on geriatrics topics or clinical attachments in 
older patient care and typically focused on medical diag- 
nosis and treatment. Empathy-building interventions 
encouraged participants to relate to or share experiences 
with older adults outside the medical setting. Such inter- 
ventions included aging simulation exercises, designed to 
enable a participant to experience the difficulties and frus- 
trations that may come with aging. Participants might 
wear gloves to simulate tactile deficits or earplugs to simu- 
late hearing loss. 39 Contact with a healthy older adult 
was also considered to be empathy building, whether it 
was a single session or series of sessions (mentoring), 
because these sessions involved talking to, or listening to 
the experiences of, an older adult to learn about their 
day-to-day life. 
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When interventions included an empathy-building 
component, 11 of 16 studies indicated positive attitude 
change. When only knowledge-building was involved, only 
three of 11 studies indicated positive attitude change. 

DISCUSSION 

Assessment of study quality highlighted a need for better 
controlled investigations, with 15 of the 27 studies not 
using a comparison group to ascertain attitude change. A 
number of studies demonstrated a mismatch between the 
target of the intervention (older patients) and the popula- 
tion evaluated in the questionnaire measure (older adults 
in general). Older patients are a subgroup within the older 
adult population and by definition are ill or unwell. The 
differences between the two groups have been largely over- 
looked in many studies. It is plausible that attitudes 
toward ill older adults (patients) may differ from attitudes 
toward healthy older adults. Questionnaires measuring 
attitudes toward older adults in general also tended to 
have a broad focus and often included items irrelevant to 
the patient and healthcare context (e.g., "Neighborhoods 
where the elderly predominate often become run 
down" 29 ). It is recommended that future research seek to 
ensure that the attitude measure and the intervention focus 
are consistent with one another (older patients or older 
adults in general). 

The intervention studies reviewed varied greatly in 
terms of design and quality. Of the methodological factors 
investigated, only intervention content indicated a relation- 
ship with the success or failure of an intervention to 
improve attitude scores. Studies that consisted solely of 
knowledge-building interventions were ineffective at 
changing attitudes. Studies that included an empathy- 
building task as part or all of the intervention were more 
likely to result in positive attitude change after the inter- 
vention. This pattern of results was evident when all stud- 
ies, whatever their quality, were included. This pattern of 
results became even clearer when studies with major meth- 
odological weaknesses and those that used unvalidated 
attitude questionnaires were excluded. Variations in study 
quality and the use of unvalidated questionnaires may have 
obscured overall patterns of attitude change results in the 
literature. Future studies should use validated instruments 
to measure attitudes to allow greater confidence that they 
adequately capture the phenomenon under investigation. 

All 27 studies claimed to include an intervention 
designed to improve attitudes, and 11 employed interven- 
tions with only geriatrics knowledge-building content. This 
knowledge-building content tended to involve training 
medical students and doctors in subjects relevant to care 
of older patients, such as providing information about 
common geriatric diagnoses and treatment in the older 
patient population. This review found that teaching medi- 
cal students and doctors about the care of older patients 
did not appear to result in positive attitude change. In 
contrast, studies that included an empathy-building 
task — on its own or in addition to knowledge-building 
content — were associated with greater likelihood of positive 
attitude change. Empathy-building tasks encouraged 
participants to encounter older adults directly or listen to 
the experiences of older adults or attempted to simulate the 
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experience of being older using materials designed to mimic 
the changes that can occur to the body as an individual 
grows older. In all of the empathy-building tasks, partici- 
pants were encouraged to hear about or experience what it 
feels like to be an older adult. In some studies, the empathy- 
building tasks included contact with healthy older adults. 
The findings of this review suggest that the inclusion of an 
empathy-building component in a geriatrics-based interven- 
tion may increase the chances of finding postintervention 
positive attitude change. 

LIMITATIONS 

A large number of search terms can be used to describe 
medical students and doctors, and it is possible that, in 
this review, some terms were not identified. Despite best 
efforts to locate articles, some may have been inadvertently 
missed. Although efforts were made to assess and extract 
data systematically, the judgments made for this review 
were subjective, and other researchers might have come to 
different conclusions. The overall sample of 27 studies was 
small, which was a limitation of the present review. This 
study employed one reviewer, and interrater reliability was 
not assessed. Additional reviewers might have come to dif- 
ferent decisions, especially with regard to the inclusion of 
studies and judgments of study methodological quality. 
Moreover, because of publication bias, studies finding 
nonsignificant results are less likely to be published than 
those with significant findings, which may have skewed the 
results of the present review. Therefore studies showing no 
change in attitudes after a geriatrics intervention may be 
underrepresented in the present review. This review sought 
to identify studies of medical students and doctors working 
in secondary and tertiary care settings and so did not 
include primary care physicians or those working in 
community-based practices. 

CONCLUSION 

In conclusion, we propose that enabling a medical student 
or doctor to interact with older adults or consider how it 
may feel to be an older adult may be more likely to result in 
positive attitude change than an educational intervention, 
even if that intervention is designed to make them 
more knowledgeable with regard to older patient care. 
Future geriatrics interventions should seek to corroborate 
these findings by including an empathy-building compo- 
nent. 

ACKNOWLEDGMENTS 

Conflict of Interest: The editor in chief has reviewed the 
conflict of interest checklist provided by the authors and 
has determined that the authors have no financial or any 
other kind of personal conflicts with this paper. This 
research was supported by an Economic and Social 
Research Council (United Kingdom) studentship to the first 
author (Grant Reference ES/H014659/1). 

Author Contributions: Rajvinder Samra, Amanda 
Griffiths, and Alec Knight conceived the study. Rajvinder 
Samra collected the data and wrote the first draft. Amanda 
Griffiths, Tom Cox, Alec Knight, and Simon Conroy 



provided comments on the draft. Amanda Griffiths and 
Rajvinder Samra prepared the final draft. Amanda Griffiths 
and Tom Cox provided supervision. 

Sponsor's Role: The project was funded by the 
Economic and Social Research Council (United Kingdom), 
who had no role in the design, methods, data collection, 
analysis, or preparation of the paper. 

REFERENCES 

1. United Nations. World Population Ageing 2009. New York: United 
Nations, 2009. 

2. Agency for Healthcare Research and Quality. Hospital Inpatient Services- 
Mean and median expenses per person with expense and distribution of 
expenses by source of payment. Medical expenditure panel survey house- 
hold component data, 2009. Generated interactively [on-line]. Available at 
http://meps.ahrq.gov/mepsweb/data_stats/quick_tables_search.jsp?component=: 
l&subcomponent=0 Accessed February 21, 2012. 

3. Robbins T, Crocker-Buque T, Forrester-Paton C et al. Geriatrics is reward- 
ing but lacks earning potential and prestige: Responses from the National 
Medical Student Survey of Attitudes to and Perceptions of Geriatric 
Medicine. Age Ageing 2011;40:405-408. 

4. Tullo ES, Spencer J, Allan L. Systematic review: Helping the young under- 
stand the old. Teaching interventions in geriatrics to improve the knowl- 
edge, skills and attitudes of undergraduate medical students. J Am Geriatr 
Soc 2010;58:1987-1993. 

5. Long AF, Godfrey M, Randall T et al. Developing Evidence Based Social 
Care Policy and Practice. Part 3: Feasibility of Undertaking Systematic 
Reviews in Social Care. University of Leeds (Nuffield Institute for Health} 
and University of Salford (Health Care Practice R&D Unit) 2002 [on-line]. 
Available at http://usir.salford.ac.Uk/13071/l/Long_et_al_2002_Feasibil 
ity_Social_Care_Review_-_part_III.pdf Accessed May 7, 2011. 

6. Baum EE, Nelson KM. The effect of a 12-month longitudinal long-term 
care rotation on knowledge and attitudes of internal medicine residents 
about geriatrics. J Am Med Dir Assoc 2007;8:105-109. 

7. Bernard MA, McAuley WJ, Belzer JA et al. An evaluation of a low-inten- 
sity intervention to introduce medical students to healthy older people. J 
Am Geriatr Soc 2003;51:419^123. 

8. Carmel S, Cwikel D, Galinsky J. Changes in knowledge, attitudes, and 
work preferences following courses in gerontology among medical, nursing, 
and social work students. Educ Gerontol 1992;18:329-342. 

9. Deary IJ, Smith R, Mitchell C et al. Geriatric medicine: Does teaching alter 
medical students' attitudes to elderly people? Med Educ 1993;27:399-405. 

10. Diachun LL, Dumbrell AC, Byrne K et al. But does it stick? Evaluating the 
durability of improved knowledge following an undergraduate experiential 
geriatrics learning session. J Am Geriatr Soc 2006;54:696-701. 

11. Diachun L, Van Bussel L, Hansen KT et al. "But I see old people every- 
where": Dispelling the myth that eldercare is learned in nongeriatric clerk- 
ships. Acad Med 2010;85:1221-1228. 

12. Duke P, Cohen D, Novack D. A geriatric mentoring narrative program to 
improve medical student attitudes towards the elderly. Educ Gerontol 
2009;35:857-866. 

13. Eskildsen MA, Flacker J. A multimodal aging and dying course for first- 
year medical students improves knowledge and attitudes. J Am Geriatr Soc 
2009;57:1492-1497. 

14. Fields SD, Jutagir R, Adelman RD et al. Geriatric education. Part I: 
Efficacy of a mandatory clinical rotation for fourth year medical students. 
J Am Geriatr Soc 1992;40:964-969. 

15. Gonzales E, Morrow-Howell N, Gilbert P. Changing medical students' 
attitudes toward older adults. Gerontol Geriatr Educ 2010;31:220-234. 

16. Hughes NJ, Soiza RL, Chua M et al. Medical student attitudes toward 
older people and willingness to consider a career in geriatric medicine. 
J Am Geriatr Soc 2008;56:334-338. 

17. Intrieri RC, Kelly JA, Brown MM et al. Improving medical students' 
attitudes toward and skills with the elderly. Gerontologist 1993;33:373- 
378. 

18. Lee M, Reuben DB, Ferrell BA. Multidimensional attitudes of medical resi- 
dents and geriatrics fellows toward older people. J Am Geriatr Soc 
2005;53:489^94. 

19. Lindberg MC, Sullivan GM. Effects of an inpatient geriatrics rotation on 
internal medicine residents' knowledge and attitudes. J Gen Intern Med 
1996;11:397-400. 

20. Linn BS, Zeppa R. Predicting third year medical students' attitudes toward 
the elderly and treating the old. Gerontol Geriatr Educ 1987;7:167-175. 



1196 SAMRAETAL. 



JULY 2013-VOL. 61, NO. 7 JAGS 



21. Lorraine V, Allen S, Lockett A et al. Sensitizing students to functional limi- 
tations in the elderly: An aging simulation. Fam Med 1998;30:15-18. 

22. Lu WH, Hoffman KG, Hosokawa MC et al. First year medical students' 
knowledge, attitudes, and interest in geriatric medicine. Educ Gerontol 
2010;36:687-701. 

23. Macknight C, Powell C. The effect of a home visit on first year medical 
students' attitudes towards older adults. Geriatrics Today: J Can Geriatr 
Soc 2001;4:182-185. 

24. Nieman LZ, Vernon MS, Horner RD. Designing and evaluating an 
episodic, problem-based geriatric curriculum. Fam Med 1992;24:378- 
381. 

25. Pacala JT, Boult C, Bland C et al. Aging game improves medical 
students' attitudes toward caring for elders. Gerontol Geriatr Educ 
1995;15:45-57. 

26. Shue CK, McNeley K, Arnold L. Changing medical students' attitudes 
about older adults and future older patients. Acad Med 2005;80:S6-S9. 

27. Stewart TJ, Eleazer GP, Boland R et al. The middle of the road: Results 
from the aging semantic differential with four cohorts of medical students. 
J Am Geriatr Soc 2007;55:1275-1280. 

28. van Zuilen MH, Rubert MP, Silverman M et al. Medical students' positive 
and negative misconceptions about the elderly: The impact of training in 
geriatrics. Gerontol Geriatr Educ 2001;21:31-40. 

29. Warren DL, Painter A, Rudisill JR. Effects of geriatric education on the 
attitudes of medical students. J Am Geriatr Soc 1983;31:435-438. 



30. Wilkinson TJ, Gower S, Sainsbury R. The earlier, the better: The effect of 
early community contact on the attitudes of medical students to older 
people. Med Educ 2002;36:540-542. 

31. Wilson RW, Glamser FD. The impact of a gerontological intervention on 
osteopathic medical students. Educ Gerontol 1982;8:373-380. 

32. Zwahlen D, Herman CJ, Smithpeter MV et al. Medical students' longitudi- 
nal and cross-sectional attitudes toward and knowledge of geriatrics at the 
University of New Mexico School of Medicine. J Am Geriatr Soc 
2010;58:2049-2050. 

33. Hollar D, Roberts E, Busby- Whitehead J. COCOA: A new validated instru- 
ment to assess medical students' attitudes towards older adults. Educ 
Gerontol 2011;37:193-209. 

34. Palmore E. Facts on Aging: A short quiz. Gerontologist 1977;17:315-320. 

35. Palmore E. The Facts on Aging Quiz: Part two. Gerontologist 
1981;21:431-437. 

36. Rosencranz HA, McNevin TE. A factor analysis of attitudes toward the 
aged. Gerontologist 1969;9:55-59. 

37. Reuben DB, Lee M, Davis JW Jr et al. Development and validation of a 
geriatrics attitudes scale for primary care residents. J Am Geriatr Soc 
1998;46:1425-1430. 

38. Maxwell AJ, Sullivan N. Attitudes toward the geriatric patient among 
family practice residents. J Am Geriatr Soc 1980;28:341-345. 

39. McVey LJ, Davis DE, Cohen HJ. The 'aging game'. An approach to education 
in Geriatrics. JAMA 1989;262:1507-1509. 



